Insulin-induced activation of phosphatidylinositol (PI) 3-kinase. Insulin-induced phosphorylation of insulin receptors and insulin receptor substrate-1 displaces phosphorylated platelet-derived growth factor receptors from binding sites on PI 3-kinase.
Phosphatidylinositol (PI) 3-kinase is an enzyme that functions in the signaling pathways downstream from multiple cell surface receptors. The p85 regulatory subunit of PI 3-kinase binds to phosphotyrosine residues of various phosphoproteins including the platelet-derived growth factor (PDGF) receptor, the insulin receptor, and insulin receptor substrate-1 (IRS-1). Using NIH-3T3 cells overexpressing the human insulin receptor, we demonstrate that the p85 regulatory subunit of PI 3-kinase binds to phosphorylated PDGF receptor in cells incubated in the absence of insulin. When insulin is added, p85 is released from phosphorylated PDGF receptors and binds to phosphorylated insulin receptors and insulin receptor substrate-1. Moreover, insulin-induced dissociation of PDGF receptors from binding sites on PI 3-kinase requires a functional insulin receptor and is not prevented by vanadate treatment. In contrast, insulin activation does not displace PDGF receptors from binding sites on Ras GTPase-activating protein. This competition for binding to PI 3-kinase provides a mechanism for cross-talk among signaling pathways initiated by distinct peptide hormones and growth factors such as insulin and PDGF.